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ABSTRACT 



In a digital broadcasting signal receiving/recording/repro- 
ducing apparatus, a recorded program can be immediately 
reproduced without performing complicated operations. 
Only a desired program and information related to the 
desired program are separated to be extracted* from the 
digital broadcasting signal. Then, the separated/extracted 
broadcasting signal is supplied to a recording/reproducing 
apparatus. In the recording/reproducing apparatus, the sup- 
phed broadcasting signal is recorded, and the recorded 
program can be immediately reproduced without comph- 
cated manipulating operations during the signal reproducing 
operation. 
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FIG. 11 
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RECEIVING APPARATUS FOR DIGITAL 
BROADCASTING SIGNAL AND 
RECEIVING/RECORDING/REPRODUCING 
APPARATUS THEREOF 

[0001] The present application is a continuation of U.S. 
application Ser. No. 09/851,196, filed May 9, 2001; which is 
a continuation of U.S. application Ser. No. 08/986,074, filed 
Dec. 5, 1997, now U.S. Pat, No. 6,289,026, the contents of 
which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] The present invention generally relates to an appa- 
ratus for receiving a digital broadcasting signal, and an 
apparatus for receiving/recording/rcproducing the digital 
broadcasting signal. More specifically, the present invention 
is directed to a digital broadcasting signal receiving appa- 
ratus, and a receiving/recording/reproducing apparatus suit- 
able for directly recording/reproducing such a digital broad- 
casting signal. 

[0003] The conventional digital signal receiving/record- 
ing/reproducing technique is described in, for instance, 
JP-A-b 8-98164, namely the receiving/recording/reproduc- 
ing apparatus receives the digital signal by which a plurality 
of information is multiplexed and the multiplexed informa- 
tion is transmitted, and then records this digital signal. The 
conventional technique describes the receiving means for 
receiving the digital information signal by which a plurality 
of information is multiplexed and then the multiplexed 
information is transmitted, and for selecting desired infor- 
mation; and also the recording means for recording the 
information received by the receiving means. Also, JP-A- 
8-56350 discloses such a conventional technique that the 
desirable program is selected when the digital signal by 
which a plurality of information is multiplexed and then the 
multiplexed information is transmitted is received to repre- 
sent the programs. In the conventional technique, such a 
program seeking apparatus is described. That is, a plurality 
of programs are converted into packets by adding packet 
identifiers to the respective programs, and furthermore, the 
transfer control data indicative of the relationship between 
these programs and the packet identifiers are converted into 
the packets. These packets are multiplexed to be transmitted 
as the multiplexed signals from which the respective pro- 
grams are seeked. 

[0004] The above-mentioned conventional technique of 
JP-A-8-98164 has not described the following idea. That is, 
when the recorded programs are reproduced, only the infor- 
mation related to a desirable program is separated from the 
multiplexed information, and then the separated program is 
reproduced. On the other hand, another conventional tech- 
nique of JP-A-8 -56350 discloses such a seeking means for 
deriving a desirable signal from the digital multiplexed 
signal and for representing the derived desirable signal. 
However, generally speaking, in a conventionally available 
VTR (Video Tape Recorder) for recording/reproducing an 
analog signal, when a recorded program is reproduced, the 
program can be reproduced by merely manipulating a repro- 
ducing switch, and without performing any other complex 
operations. To the contrary, even when the digital infonna- 
tion signal processing technique as explained in JP-A-8- 
98164 would be combined with another conventional tech- 
nique as explained in JP-A-8-56350, ciunbersome 



operations such as the program seeking operation should be 
carried out during the program reproducing operation. As a 
consequence, it is not possible to realize such a program 
reproducing operation that the desirable recorded program 
can be immediately reproduced by simply manipulating a 
single switch. 

SUMMARY OF THE INVENTION 

[0005] An object of the present invention is to provide a 
digital broadcasting signal receiving apparatus as well as a 
digital broadcasting signal receiving/recording/ reproducing 
apparatus, capable of immediately reproducing a program 
recorded in a direct form of a digital signal without execut- 
ing any cumbersome operations similar to the above -de- 
scribed analog signal recording/reproducing VTR. 

[0006] To achieve this object, a digital broadcasting signal 
receiving apparatus, accordmg t^^an asp^ctj)£te pre^ 
inv^lion,_js^p£ovided._^e digitaM)roadcasting-JS^ia^ 
(^jejceiving^^p^tusJncludejchanneCT^ 
(^igjlal„txansfer„iiiforSKon} and ^for^emodulagng_ihe~) 
receivea'digitartrafisferinformation into'a bit'stream Ea^g_IZD 

predetermined p Acket structureTjhe^ digital transfer^ jnj^r^l 
mltion"l5eirig~produced1^^ a plurality_of log ical channe l"^ 
signals constituted_by^de.(va^ 

as ^gity_mformation_o n~r^in ^ bit streamr Eiaving a"^" 
pre'determinedyacket'fdfmat'^d'ax^^^ 
.separating apparatus for extracting j_desigpatedpa^^Jrom 
a^biLstreamfojU 

source decoder for decoding a logical~cliannel'signal~oiit- 
putted from the first packet separating apparatus to output 
t he deco ded logical chaimel as a telev ision signal,'^second~l 
packet separaUng apparatiislfor extracting atAeasTaportion 

(of the designated packets from,the_bit streana^out putted from 
the-channeLdecoder,^afi5ut"apparatus for-outputting'a bit'j 

(^stream output"fr6m the s econd packet se.parating_app.aratusj 
itowar d a recor ding/repr oducin g app^^! jnput apparatus 
for supplying a bit stream derived from the recording/ 
reproducing ^pp^^tusjo^he first packet se parating appara- 
tus^_and/€ontrol app jrat^ ^rcratrolling^g^^^slp£lH^ 
first packet se pa fating~ap params aUdnfie^seco^^Pi^^^^ 
^sep ar atin g~appara tus:j ~^ 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] For a more better understanding of the present 
invention, reference is made of a detailed description to be 
read in conjunction with the accompanying drawings, in 
which: 

[0008] FIG. 1 is a schematic block diagram for represent- 
ing an arrangement of a digital broadcasting signal receiv- 
ing/recording/reproducing apparatus according to a first 
embodiment of the present invention; 

[0009] FIGS. 2A-2C are an illustration for showing a 
packet structure and a method of packet multiplexing; 

[0010] FIG. 3 is a flow chart for describing a sequential 
operation of a program representation when a digital broad- 
casting signal is received; 

[0011] FIG. 4 is a flow chart for describing a sequential 
operation of a program representation when a recorded 
digital broadcasting signal is reproduced; 

[0012] FIG. 5 is a schematic block diagram for showing 
an arrangement of a digital broadcasting signal receiving/ 
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recording/reproducing apparatus according to a second 
embodiment of the present invention; 

[0013] FIG. 6 is a flow chart for describing a sequential 
operation of a program representation in response to a 
reproduction signal derived from recording/reproducing 
apparatus in the arrangement of FIG. 3; 

[0014] FIG. 7 is a schematic block diagram for indicating 
an arrangement of a digital broadcasting signal receiving/ 
recording/reproducing apparatus according to a third 
embodiment of the present invention; 

[0015] FIG. 8 is a schematic block diagram for indicating 
an arrangement of a digital broadcasting signal receiving/ 
recording/reproducing apparatus according to a fourth 
embodiment of the present invention; 

[0016] FIG. 9 is a schematic block diagram for indicating 
an arrangement of a digital broadcasting signal receiving/ 
recording/reproducing apparatus according to a fifth 
embodiment of the present invention; 

[0017] FIG. 10 is a schematic block diagram for indicat- 
ing an arrangemcnt.of a digital broadcasting signal receiv- 
ing/recording/reproducing apparatus according to a sixth 
embodiment of the present invention; 

[0018] FIG. 11 is a schematic block diagram for indicat- 
ing an arrangement of a digital broadcasting signal receiv- 
ing/recording/reproducing apparatus according to a seventh 
embodiment of the present invention; 

[001 9] FIG. 12 is a schematic block diagram for indicat- 
ing an arrangement of a digital broadcasting signal receiv- 
ing/recording/reproducing apparatus according to a eighth 
embodiment of the present invention; 

[0020] FIG. 13 is a block diagram for representing 
another structure of the second demultiplexer of the present 
invention; 

[0021] FIG. 14 is a block diagram for showing a further 
structure of the second demultiplexer of the present inven- 
tion; 

[0022] FIG. 15 is a schematic block diagram for indicat- 
ing an arrangement of a digital broadcasting signal recciv- 
ing/recording/reproducing apparatus according to a ninth 
embodiment of the present invention; 

[0023] FIG. 16 is a schematic block diagram for showing 
a first arrangement of the present replacing circuit shown in 
FIG. 15; 

[0024] FIG. 17 is a timing chart for indicating operations 
of the packet replacing circuit shown in FIG. 1016; 

[0025] FIG, 18 is a timing chart for representing condi- 
tions of separating/replacing packets; 

[0026] FIG. 19 is a schematic block diagram for showing 
a second arrangement of the present replacing circuit shown 
in FIG. 15; 

[0027] FIG. 20 is a timing chart for indicating operations 
of the packet replacing circuit shown in FIG. 19; 

[0028] FIG. 21 is a timing chart for representing condi- 
tions a first operation in an aU replacement mode; and 

[0029] FIG, 22 is a timing chart for showing a second 
operation in the all replacement mode. 



DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0030] FIG. 1 is a schematic block diagram for indicating 
an arrangement of an apparatus for receiving/recording/ 
reproducing a digital broadcasting signal, according to a first 
embodiment of the present invention. In the following 
description, an antenna 300 receives sateUite broadcasting 
which have been digitally modulated in accordance with the 
Quadrature Phase-Shift Keying (will be simply referred to as 
a "QPSK^* hereinafter). However, the present invention is 
not limited to the QPSK modulating system, but also to the 
satellite broadcasting system. Also, in the following descrip- 
tion, the Moving Picture Experts Group 2 (wiU be simply 
referred to as an "MPEG2" hereinafter) is employed as 
signal compressing/decompressing system. However, simi- 
larly, the signal compressing/decompressing system used in 
the embodiments of the present invention is not employed as 
the limited purpose. 

[0031] In FIG. 1, reference numeral 300 shows an 
antenna, reference numeral 301 indicates a converter for 
converting the received radio wave into a timer input signal, 
and reference numeral 302 is a cable. Also, reference 
numeral 401 indicates a tuner, reference numeral 402 indi- 
cates a QPSK demodulator, reference numeral 403 indicates 
a Forward Error Correction (wiU, be referred to as an "FEC* 
hereinafter) for correcting an error of a signal caused by 
transmitting the signal, reference numerals 414 and 424 
indicate switches, reference numeral 413 denotes a second 
demultiplexer, reference numeral 423 represents a signal 
recording/reproducing means, and reference numeral 404 
indicates a first demultiplexer. Also, reference numeral 405 
indicates an MPEG2 decoder, reference numeral 406 indi- 
cates a video encoder, reference numeral 407 is a D/A 
converter, reference numeral 408 indicates an On Screen 
Display (OSD), reference numeral indicates a control 
means, reference numeral 410 indicates a television set, 
reference numerals 434 and 415 each arc Random Access 
Memory (will be referred to as a "RAM" hereinafter) iised 
to decompress data by the first demultiplexer 404 and the 
MPEG2 decoder 405, and reference numeral 419 indicates 
a Re ad- Only Memory (will be referred to as a "ROM" 
hereinafter) for storing an operation program of the control 
means 409. 

[0032] In FIG. 1, the radio wave transmitted from a 
satellite (not shown) is received by the antenna 300, and then 
is converted into the tuner input signal by the converter 301. 
The tuner input signal is entered via the cable 302 to the 
tuner 401. In the example shown in FIG. 1, (tlie"t\mer]40U 
(scl6cts X3gs ifed~si^al"from"the"input~signj^ '^in accord mce 
with the setting condition of the co ntroLmean^^d~thcib 
outputs* the desired signal. The output signal from tlie"tuner 
40Tis(iemodulate"d"by the QPSK demodulator 402, and then 
the demodulated signal is entered into the FEC 403. The 
FEC corrects the errors of the digital input signal, caused by 
the signal transmission. 

[0033] The digital signal which is obtained by executing 
the error correction of the input signal in the above -de- 
scribed manner is inputted via the switches 414 and 424 to 
the first d emulti pl exer 4 04. Generally speaking,^tli6~digital^ 
satellite2broadcasting^ystem)-as explained in tfie~^resent 
embodiment'irfeatured ia^tiia 

(be_multiplexed on-a-single-radio_wave„\v^fiicli]^^ - 
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(aTadiowave transpondCT^not- shown) m^ mteaon a sateU iteT) 
A^dcsired program is.sclccted fro in^the. multiplexed program — y 
bTthe first, demuItiplexer^Oj^'iCdlgUfl^ipalse^ 
(iho fiiCdemul^prxeOt^liO 

d^oder'405 . Tlie ^_MPE"G2 ~decoacf"4051ie"com^ the— > 
^compress ed'digitarsi gDaLto,reproduc6 joth-a-digitaI-videQ ( 
" signal-bef orc'being^comj^sed^ aod^lS^taLaudio -signal J 
^efore~l)eiDg-coniprcssedr~Th6"Tepr6duced~digital~video^ 
signal is entered yia.the__O SD 408 /tQ the_video.encoderj06, 
and the reproduced distal ^udio,sig nal is cnt CTedinto the 
p/A conve rter 407. Tlie^video-encoder-406_conyertO|[5? 
ieniSedI5^Ul^ideo~s^ 

which will then^be^oiUpjitted jo thelele^ the 

other hand, tlfe^7A.conv.ert.eQ07^onverts-tEe=inputted— ^ 

digitld~audio'signal''^into~an"analog-a 
/tlfep be out putt^ to t he tel evisibn-set-4l07"The ab(S?e- 
^describedoperatioos are controlled Hy'the control means 409 

operated in accordance with the program stored in the ROM 

419. 

[0034] Referring now to FIG. 2 an d FIG. 3 , a description 
will be made of an exampje^f'rg ^eralTp urpose.sequentia^ 
operatwn|or_sep^ating_desired.progrmi^ 
fir st demi iltiplexer-404. A signal entered into the'first'demul- 
tiplcxer 404'~of"nGrl owns such a structure that a packet 
indicated in FIG. 2A has been multiplexed as indicated in 
FIG. 2B. FIG. 2B shows an example of the method of 
pocket multiplexing. The signal multiplexed as shown in 
FIG. 2B is processed by the first demultiplexer 404. 

[0035] It should be noted that FIG. 2C indicates a struc- 
tural example of a header 20 shown in FIG. 2A, reference 
numeral 23 shows a synchronization (sync) byte equal to a 
fixed pattern indicative of a head of the header 20, reference 
numeral 24 indicates a transport error indicator, reference 
numeral 25 represents a payload unit start indicator, refer- 
ence numeral 26 shows a transport priority, reference 
numeral 27 denotes a PID indicative of an attribute of a 
packet, reference numeral 28 is a transport scramble control, 
reference numeral 29 represents an adaptation field control, 
and reference numeral 30 shows a continuity counter. They 
indicate various sorts of attributes and conditions related to 
the respective packets, are constructed of 4 bytes. Each of 
these numerals indicates a bit number. 

[0036] An example of the operations executed in the first 
demultiplexer 404 is shown in a flow chart of FIG. 3. At a 
first step 201, an observer enters a desirable logical channel. 
The logical channel implies such a general name for com- 
bining video and audio information for constituting one 
program, and corresponds to a television channel, used in 
the conventional analog broadcasting system. Generally 
speaking, in a digital broadcasting system, a single fre- 
quency at which a plurality of programs are multiplexed is 
referred to as a physical channel. At the next step 202, for 
instance, a PAT(Program Association Table) is received, 
which corresponds to one of packets for constituting the 
multiplexed signal (will be referred to as a "TS(Transport 
Stream)" hereinafter) shown in FIG. 2 under reception. It 
should also be noted that "PAT* is equal to one of the tables 
contained in PSI(Program Specific Information) defined by 
the international standard rule MPEG2. Also, PID indicative 
of being PAT is defined to have a specific value. As a 
consequence, for instance, when PID of PAT is previously 
stored in the ROM 419, the first demultiplexer 404 can 
receive the PAT, irrelevant to the information contained in 



the signal under reception. At a subsequent step 203, a check 
is made as to whether or not a desirable logical channel is 
contained in the added data of the PAT received at the step 
202. If the desirable logical channel is present, then the 
process operation is advanced to a step 207. Conversely, 
when the desirable logical channel is not present, the process 
operation is advanced to a step 204. At this step 204, an 
NIT(Network Information Table) conesponding to one of 
PSI is received to acquire a physical channel containing the 
desirable logical channel, and in the NIT, a relationship 
between the physical channel and the logical channel con- 
tained in the added data is described. Then, at a step 205, the 
process operation is advanced to the physical channel 
acquired at the step 204. In the actual circuit, the physical 
channel is advanced by setting such a frequency to be 
selected into the tuner 401 by the control means 409. 
Thereafter, at a step 206, a PAT is received which is equal to 
one of packets for constructing the multiplexed signal TS in 
the advanced physical channel. Upon receipt of the PAT, at 
the next step 207, a PMT(Program Map Table) is acquired, 
and such a PMT containing the above-described PID is 
received. In the PMT, a PID(Packet ID) such as the video 
and the audio for constituting the desirable logical channel 
entered at the step 201 is described. 

[0037] In this case, the PMT is constructed of a header and 
the region of the added data in FIG. 2B, and is equal to one 
of the PSI tables. Also, in the PID, a packet PID for such as 
a PCR(Program Clock Reference) is described, and the PCR 
indicates the video, the audio, and the time information, 
which constitute each of the logical channels contained in 
the TS under reception. Accordingly, at a step 208, the 
packet PID for such as the video, the audio, and the PCR of 
the desired program is acquired. The PID subsequently 
acquired is set to the first demultiplexer 404 shown in FIG. 
1 at a step 209, a desirable video stream and a desirable 
audio stream are received and then are entered into the 
MPEG2 decoder 405 so as to be decoded therein. 

[0038] The video signal which has been decoded by the 
above-explained operation is processed via the OSD 408 by 
the NTSC encoder 406 to be thereby converted into , the 
analog video signal. Also, the audio signal is converted into 
the analog audio signal by the D/A converter 407, Then, both 
the analog video signal and the analog audio signal are 
entered into the television 410, so that the program desired 
by the observer can be represented, or displayed, 

[0039] Next, a description will be made of a sequential 
operation in which the received signal is supplied via the 
switch 414 and the second demultiplexer 413 to the record- 
ing/reproducing means 423 so as to record the received 
digital signal, and the digital signal recorded from the 
recording/reproducing means 423 via the switch 424 is 
reproduced. 

[0040] In the case that the digital signal is recorded on the 
recording/reproducing means 423, the switch 414 is 
switched under control of the control means 409 in such a 
manner that the FEC 403 is connected to the second demul- 
tiplexer 413. The second demultiplexer 413 is equal to a 
means for deriving only data required to reproduce only a 
desired program in response to the instruction issued from 
the control means 409 when the recorded signal is repro- 
duced by the observer. In the embodiment of FIG. 1, in 
addition to the respective packets for such as the PAT, PMT, 
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video, and audio, only a PCR(Program Clock Reference) 
and information (pf EIT) related to the desired program 
(namely, presently observed program) among the program 
related infonnation are derived. The PGR corresponds to the 
data indicative of the time information required in the 
MPEG2 decoder 405. 

[0041] Another arrangement of the second demultiplexer 
413 in FIG. 1 is represented in FIG. 13. The second 
demultiplexer 413 is arranged by a demultiplexer 4131 for 
extracting desirable information, corresponding to the sec- 
ond demultiplexer 413 shown in FIG. 2, and a speed 
converting means 4132 for speed-converting the transfer 
rate of the output signal from the demultiplexer 4131 in 
order that the transfer rate is fitted to the recording/repro- 
ducing means 423. The speed converting means 4132 cor- 
responds to, specifically speaking, a FIFO(First-In/First- 
Out) memory, for example. 

[0042] A further arrangement of the second demultiplexer 
413 of FIG. I is indicated in FIG. 14, This arrangement of 
FIG. 14 is equipped with an interface means 4133 in 
addition to the above-described arrangement shown in FIG, 
13. That is, reference numeral 4133 is an interface means 
between the second demultiplexer 413 of FIG. 1, and the 
recording/reproducing means 423, for instance, such an 
interface means for converting a parallel signal into a serial 
signal when the signal outputted from the speed converting 
means 4132 is the parallel signal. 

[0043] The signal extracted by the second demultiplexer 
413 having such an arrangement as shown in FIG. 1, FIG. 
13, or FIG. 14 is . recorded on the recording/reproducing 
means 423. During the reproducing operation, the digital 
signal reproduced by the recording/reproducing means 423 
is entered via the switch 424 to the first demultiplexer 404. 

[0044] When the signal recorded on the recording/repro- 
ducing means 423 is reproduced, the first demultiplexer 404 
is operated in accordance with a sequential operation shown 
in FIG. 4 under control of the control means 409. Now, the 
sequential operation will be described. It should be noted 
that since, in general, the FID indicative of the program 
related information is represented by a specific value, irrel- 
evant to the program, this condition is also employed as the 
initial condition of this embodiment. 

[0045] When a digital signal is entered from the recording/ 
reproducing means 423, under control of the control means 
409, the first demultiplexer 404 receives desired program 
related information to thereby acquire the number of a 
logical channel described in the desired program related 
information as indicated at a first step 441 of FIG. 4. At the 
next step 442, a PAT(ProgTara Association Table) is 
received. At this stage, since the channel number of the 
recorded channel edited channel is known at the step 441, a 
PID(Packet ID) of a PMT(Program Map Table) m which the 
packet PID(Packct ID) such as the video and the audio of the 
recorded program is described can be immediately acquired. 
The following sequential operation is similar to the sequen- 
tial operation as explained m FIG. 3. 

[0046] As previously described, in accordance with the 
first embodiment, the program reproduced from the record- 
ing/reproducing means 423 on which the program has been 
recorded under condition of the digital multiplexed signal 
can be immediately demultiplexed and decoded to be dis- 



played without the complex operation by the observer. 
Furthermore, since the desired program related information 
is recorded, the services using the information related to the 
program can be improved, which constitutes one of the 
features provided by the digital broadcasting system. 

[0047] FIG. 5 represents an arrangement of a digital 
broadcasting signal receiving/recording/reproducing appa- 
ratus according to a second embodiment of the present 
invention. It should be understood that in the first embodi- 
ment of FIG. 1, the second demultiplexer 413 extracts only 
the desired program related information in response to the 
instruction issued by the control means 409. In contrast 
thereto, in accordance with the embodiment of FIG. 5, the 
second demultiplexer 413 is so arranged that this second 
demultiplexer 413 extracts aU of the program related infor- 
mation in response to the instmction issued from the control 
means 409 without discriminating as to whether or not the 
received information corresponds to such an information 
related to a desired program, and the extracted all program 
related information is recorded on the recording/reproducing 
means 423. 

[0048] FIG. 6 shows a sequential operation for processing 
a reproduction signal derived from the recording/reproduc- 
ing means 423 in the case where the arrangement of the 
embodiment shown in FIG. 5 is employed. That is, the 
sequential operation of FIG. 6 eliminates the process opera- 
tion for ■ acquiring the logical channel from the desired 
program related information as defined at the step 441 of the 
sequential operation shown in FIG. 4. Then, at a first step 
601, a check is made as to whether or not the information of 
the logical channel is made coinddeot with the PMT on 
which the PID described in the PAT has been recorded. If 
this information is not made coincident with the PMT, then 
the process operation defined at the step 601 is repeatedly 
performed until this information is made coincident with the 
PMT. Conversely, if the information is made coincident with 
this PMT, the process operation is advanced to a process 
operation defined at a step 602. The subsequent operation is 
identical to the process operations defined after the step 443 
of FIG. 4. 

[0049] In accordance with the second embodiment of 
FIG. 5, the circuit arrangement of the second demultiplexer 
413 can be made simpler tiian that of the first embodiment 
shown in FIG. 1. Also, similar to the first embodiment of 
FIG. 1, it is possible to improve the services while using the 
infonnation related to the program described in the program 
related information. 

[0050] FIG. 7 schematically shows arrangement of a 
digital broadcasting signal receiving/recording/reproducing 
apparatus according to a third embodiment of the present 
invention. The third embodiment of FIG. 7 exhibits a 
difference from the second embodiment of FIG. 5 such that 
the second demultiplexer 413 does not extract the program 
related information, but extracts only PAT, PMT, PGR and 
video/audio data under control of the control means 409. As 
a result, the arrangement of the second demultiplexer 413 
can be furthermore simplified, as compared with that of the 
second embodiment shown in FIG. 5. 

[0051] FIG. 8 schematically shows arrangement of a 
digital broadcasting signal receiving/recording/reproducing 
apparatus according to a fourth embodiment of the present 
invention. The^fourth embodiment of FIG. 8 exhibits a 



05/18/2004, EAST Version: 1.4.1 



us 2002/0159485 Al 



5 



Oct. 31, 2002 



difference from the first embodiment of FIG. 1 such that the 
second demultiplexer 413 of FIG. 8 extracts only PMT, PGR 
and audio data under control of the control means 409, and 
also, a PID rewriting means 433 is employed. That is, in the 
fourth embodiment of FIG. Sjffiej'ID rewdting me^ 

/is so^agaDgcd Jhat <thc PIP o f'the PMT,is,rcwritten Jnto..a^ ^ 
specific value set by the^ntroLmeans,^andXsignall)f the j 
specific_vahie is recorded^^QnTthe^recording/reprsdud^gJ 

^means] 4^<:As a^sulti WHen"the recorded 

/ducedJ^ince,theJ?ID_oLthe^^ 

/ th e PIDs of the vid ^/au^^datajmd the PGR described in 
the PMT tc ^bFinimcdi ately^acquifedrSimilar to the first 
embodiment of FIG^l^ these video/a¥d io ^data Tand the PID 
of the PCR^an_bejmmediately.,,^groduc 
^mplica'ted^opexationrj 

[0052] FIG. 9 schematically shows arrangement of a 
digital broadcasting signal receiving/recording/reproducing 
apparatus according to a ^fifth embqdiment of the present 
invention(^eJ|M_embodiment,of JFICrTexhibits a dif- 
ference from the fourth embodiment of FIG78 such that the 
second demultiplexer 413 of FIG. 9 extracts only PGR and 
video/audio data under control of the <X)ntrol means 409, and 
also<t£e PIDs of the PGR, and of "die video/audio j^t^^ 

(Trewritten by a PIDJrewiting means 43 3 ihto agtedfic value ~3 

Lset^by^the^co ntfol means 409 . 

[0053] In accordance with the fifth embodiment of FIG. 9, 
during the reproducing operation, since the PIDs of the 
recorded PGR, and the video/audio data are previously 
recognized, these PGR, and the video/audio data can be 
immediately reproduced without any complex operation by 
the user, similar to the first embodiment shown in FIG. 1, 
Also, the amount of the recorded, information can be 
reduced, as compared with that of the fourth embodiment 
shown in FIG. 8, arid further the arrangement of the second 
demultiplexer 413 can be simplified. 

[0054] FIG. 10 schematically shows arrangement of a 
digital broadcasting signal receiving/recording/reproducing 
apparatus according to a sixth embodiment of the present 
invention. The sixth embodiment of FIG. 10 exhibits a 
difference from the fifth embodiment of FIG. 9 such that a 
packet inserting means 453 shown in FIG. 10 is employed 
as the PID rewriting means 433 of FIG. 9. In the si xth 
embo dimen t of^FIG^JO, (tEe_scconIIdemuJtiplexer^l3 
@uires a desirabTyPCT^j.^^'PIDs of v 
such.as_video/audio-data,]and_extracts-the-above-described^ 
(TGRTvideo^^nC^i^o Id's 

means -453 J Th£packet.inserting-means 453.Erm£aJpaclcet 



may be applied. Since the MPEG2 rule defines that the PID 
of the PAT is set to a specific value, ^whcn-the signalj 
^eproducedJQrqm'jlJhe^^ 

p'r ocesse d in the-first demultiplexer 404, thc!^rocc^opera^~ 
tion explained"Mat h~refeT ence^to'r^ 

presetting that the controLmeans 409 first controls the_first^ 
demuItiplexer^404^. ^tol;Wact~such a p^^ 
same"PnXas-that,olthe PAT., l 

[0055] As previously described, since the sixth embodi- 
ment of the present invention shown in FIG. 10 is employed, 
the desired program can be immediately displayed without 
any operation by the user. 

[0056] FIG. 11 is a schematic block diagram for showing 
an arrangement of a digital broadcasting signal receiving/ 
recording/reproducing apparatus according to a seventh 
embodiment of the present invention. In FIG. U, reference 
numeral 463 is a transfer rate detecting means. In FIG. 11, 
similar to the embodiment shown in FIG. 1 or FIG. 5, the 
second demultiplexer 413 extracts the information such an 
the video and the audio, and also the added data such as the 
program information in response to the instruction issued 
from the control means 409. The TS (Transport Stream) 
outputted from the second demultiplexer 413 is inputted to 
the transfer rate detecting means 463. When the transfer rate 
detecting means 463 detects that the transfer rate of the 
inputted TS exceeds a preset specific value, the transfer rate 
detecting means 463 outputs such a signal to the control 
means 409 by notifying such a fact that the transfer rate 
exceeds the preset value. When the notification signal is 
entered from the transfer rate detecting means 463, the 
control means 409 controls the second demultiplexer 413 in 
such a manner that the information not for directly giving the 
influence to the display of the program is riot extracted in 
accordance with a preset priority order In other words, for 
example, when the transfer rate of the TS outputted from the 
second demultiplexer 413 exceeds a preset value, the 
extracting operation of the program information is stopped. 
As a consequence, the transfer rate of the multiplexed signal 
outputted from the second demultiplexer 413 becomes 
smaller than, or equal to a constant value. 

[0057] As previously explained, in the seventh embodi- 
ment of F IG. 1 1, io the case that for examplef"ls~the J 
recording/reproducing means 423rsiicliX r6cording.means-is-^J 
empjoyedm which^here is an upper limit in the trans fer rate 



into which" the~PIDs"such as the PGRVtHe~videorand"the~^ izr^ ' ^- 

<w . — Z-^the program information so as to mcrease the additive value 

.audio _acquu-ed~m-the~ second -de-multiplexer 41?. are 



describedjT^^Uhen insets this packet4nto~the^inputj5igiial^ 
/ derived fromT'the se^ d demultiplexer'413r]Then, the 
inserted input signal is recorded^n the recording/reproduc- 
ing means 423. When the recorded signal is reproduced, the 
first demidtiplexer 404 is first controlled by the control 
means 409 in such a manner that the first demultiplexer 404 
receives the packet inserted by the packet inserting means 
453 to thereby acquire the PIDs of the PGR, the video, and 
the audio described in this received packet As a conse- 
quence, similar to the fifth embodiment of FIG. 9, the 
desired program can be immediately represented without 
any complex operation by the user. It should be understood 
that as the PID of the packet inserted by the packet inserting 
means, the PID same as the PAT defined by the MPEG2 rule 



o f the recordab le mujtiplexed^ignal, tginformation such as^ 
(^ie^video'and^the audio7„which constitute4he-program^isy 
recgrded,inxonnection"With~th6-added,i3onn£^ 7 

unless the-multiplexed signainb~be~reccirde3 exceedEjfic 



preset transfeT^rate^Even~wHen~the transfeTTate^of^the" 
multiplexed"signal to be recorded exceeds the preset transfer 
rate, the extracting operation of such information which has 
no direct relationship with the representation of the program 
content is stopped, so that the program information can be 
recorded. 

[0058] FIG. 12 is a schematic block diagram for repre- 
senting an arrangement of a digital broadcasting signal 
receiving/recording/reproducing apparatus according to an 
eighth embodiment of the present invention. In FIG. 12, 
reference numeral 473 is a switch means. In FIG. 12, in 
response to the instruction issued from the control means 
409, the second demultiplexer 413 extracts recording related 
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informalioa as to protections of copyright, and when such an 
information that recording operation is prohibited as the 
recording related information is extracted, the control means 
409 detects that the information of prohibiting the recording 
operation is extracted, and control the switch means 473 
based on the detected information. As a result, the signal 
outputted from the second demultiplexer 413 is not applied 
to the recording/reproducing means 423. 

[0059] In other words, when the signal is transmitted on 
the transmission side, to which such information for noti- 
fying that the recording operation is prohibited so as to 
protect the copyright is added, the digital broad-casting 
signal receiving/recording/reproducing apparatus can be 
operated in Accordance with this information by employing 
the eighth embodiment of FIG. 12. 

[0060] As apparent from the eighth embodiment of FIG. 
12, although the switch means 437 for prohibiting the 
recording operation is employed, even when a partial opera- 
tion (speed converting means 4132 etc.), or all operations of 
the second demultiplexer 413 are stopped under control of 
the control means 409, a similar effect may be achieved. 

[0061] It should also be noted that although the first 
demultiplexer 404 and the second demultiplexer 413 have 
been described as the separate circuits in the embodiments, 
these two means may be constituted as a single circuit block. 

[0062] FIG, 15 is a schematic block diagram for showing 
an arrangement of a digital broadcasting signal receiving/ 
recording/reproducing apparatus according to a ninth 
embodiment of the present invention. 

[0063] In FIG. 15, reference numeral 501 shows an 
antenna, reference numeral 502 indicates a tuner, reference 
numeral 503 denotes a QPSK demodulator, and reference 
numeral 504 shows a forward error correction (FEC) for 
correcting an error in a transmitted si gnal. Also , reference 
numeral 505 is a switch, reference.numeral.506-shows_afiretj 
pac ket se parating cifcuit^, reference numeral 507 denotes an 
1V1PEG2 decoder, refe rence numeral 508 is a video/audio 
output terminal, reference numeral'~509~sHqws a sec ond" 



p a(;ket-separating-circuit, referenceTtumeTarSlOlegesents^ 
^^9£!S£Lj^Pi^ijlSi^ffi^i> reference nuinerarsil denotS^n^ 
interface circuit, reference numeral 512 indicates a record- 
ing/reproducing apparatus, reference numeral 513 is a sys- 
tem controller, reference numeral 514 shows an output 
circuit, and reference numeral 518 denotes a video/audio 
output terminal. In FIG. 15, the radio wave transmitted from 
a satellite (not shown) is received by the antenna 501, and 
then this signal is entered to the tuner 502. In the example 
shown in FIG. 15, the Uiner 502 selects a desirable signal 
from the input signal in accordance with the setting condi- 
tion of the system controller 513, and then outputs the 
desirable signal. The output signal from the tuner 502 is 
demodulated by the QPSK demodulator 503, and then the 
demodulated.signal is entered into the FEC 504. The FEC 
504 corrects the errors of the digital input signal, caused by 
the signal transmission. 

[0064] The digital signal which is obtained by performing 
the error correction of the input signal in the above-de- 
scribed manner is inputted via the switch 505 to the firsj 
packet^parating circuit j06. Genera Uy speaking, tE£digitalZ3 
(^sltellite broadcasting^ystem as explained~in-the present 
j^ention.is-featured-in-that-a-plurality..of^prog raS can be -j 



/lnultiplexed^on-a-single-radio-wave~wfai^"'i s'relayed" by~a^;^ 
radio Jwav6^transpondeT- (not-shdw^)^ otmted~on'a'satellite . 
jCdesifed^rogram is. selecte dirom the iiiultiplexed.program3 
By the first packeL^p^ratmg^rcu^ digital~signalT 

(separated by the firet p acket j eparating.curcuit 506 is entered.^) 

(intoJh£MPgG^ 

decompresses^ the compressed _digitai,signal, to reproduced 
^otfi a digital jyid^ signal 6efdTe"l5eingncompfessed and a ~J 
digital_audig_^igffi„bef o repro - 

duced digital video signal and the reproduced digital audio 
signal are converted into analog video and audio signals, 
respectively, by the output circuit 514, which will then be 
outputted from the video/audio output terminal 518. The 
above-described operations are controlled by the system 
controller 513. 

[0065] An example of a general-purpose sequential opera- 
tion for separating the desired program information in the 
first packet separating circuit 506 as to the above-described 
explanation is similar to that as explained with reference to 
FIG. 2 and FIG. 3. In other words, the first packet sepa- 
rating circuit 506 shown in FIG. 15 corresponds to the first 
demultiplexer 404 shown in FIG. 1, and is controlled by the 
system co ntroller 513 . T he fligt^cket separating circuit 506--^ 
e^eciltes"the process^perations^egggd at thejte ps^201 to 
2Q8_ andjhe.step_209 of FIG. 3 to^extractXjgsiMle video^ 
streaJ5~aMVdesirable"audio stream? (Iben^de^^ 
stream isrobtaijfed~ah^supplieci''to^he NiPEGl decoder 507" 
so as to be decoded. The decoded video signal and the 
decoded audio signal are processed in the output circuit 514 
in order to be converted into analog signals. Then, these 
analog video/audio signals are outputted from the video/ 
audio output terminal 58 so as to be received by an external 
television set (not shown), so that the program desired by the 
observer can be displayed. 

■ [0066] Next, a description will now be made of a sequen- 
tial operation for recording the signal received via the 
second packet separating circuit 509 by the recording/ 
reproducing apparatus 512, and also for reproducing the 
signal recorded on the recording/reproducing apparatus 512. 

-J [0067]_JFlieIsecondIpac 
Cspon^^toAme^ps fgfextractiiig .data w EicIfis required when j 
flhe.obseryer rep roduce s.only^this.desired programduring thej 
^repro^Sn^^peration~a^^ During the 

reproducing operationTsinceTpacket is needed in addition 
to the signals extracted by the first packet separating circuit 
506, another stream different from the program stream is 
required. In the ninth embodiment of FIG. 15, in addition to 
the respective packets such as the above-described PAT, 
PMT, video data and audio data, both a PCR (Program Clock 
Reference) equal to data indicative of time information 
required in the MPEG2 decoder 507, and information 
related to a desired program (namely, program presently 
observed by observer) among the program related informa- 
tion are extracted, and thereafter are recorded on the record- 
ing/reproducing apparatus 512 via the packet replacing 
circuit 510 and the interface circuit 511. 

[0068] One embodiment of the present invention contem- 
plates that when the signal is reproduced by the recording/ 
reproducing apparatus 512, the program of the recorded 
signal is automatically selected. To achieve the contempla- 
tion, after the abovendescribed PAT replacement is carried 
out in the packet replacing circuit 510, the packet-replaced 
signal is recorded. 
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[0069] Operations of the packet replacing circxiit 510 will 
now be described as follows: 

[0070] FIG. 16 represents a first structural example of the 
packet replacing circuit. In FIG, 16, reference numeral 44 
shows a buffer for temporarily storing therein data having 
approximately several bytes, reference numeral 40 indicates 
a PID detecting circuit for detecting a PID 27 from the data 
stored in the buffer 44, reference numeral 41 shows a PID 
coincidence circuit for comparing the PID detected by the 
PID detecting circuit 40 with a preselected value, reference 
numeral 42 is a storage circuit for storing the replaced data, 
and reference numeral 46 shows a selecting circuit for 
selecting the inputted data output from the buffer 44, or the 
data outputted fi-om the storage circuit 42. Also, reference 
numeral 54 is a timing generating circuit, and reference 
numeral 56 represents a PID register for storing therein a 
predetermined PID entered by the system controller 13. 

[0071] FIG. 17 indicates an operation timing chart of the 
packet replacing circuit It is now assiimed that this packet 
replacing circuit is operated in unit of a byte, and all of a 
input packet 45 and the like are 8-bit parallel signals. 
Although not shown in FIG. 16, the packet replacing circuit 
is operated in synchronism with a byte clock 60 indicated in 
FIG. 17. 

[0072] A separated stream 45 outputted from the second 
packet separating circuit 509 is sequentially stored in the 
buffer 44 in unit of several bytes. In FIG. 17, the data stored 
in the buffer 44 with respect to each of stages are set as a 
buffer 1(52). a buffer 2(53), a buffer 3(61), and a buffer 
4(46). Also, an enable signal 70 representative of a section 
of an input packet is indicated in FIG. 17. Alternatively, the 
enable signal 70 may be outputted from the second packet 
separating circuit 509, or may be generated by the timing 
generating circuit 54 from the synchronization byte 23. 

[0073] A PID of a packet to be replaced (replaced PID) is 
previously inputted by the system controller 513, and then is 
stored into the PID register 56, and data after being replaced 
(replaced data) is entered via the system controller 513 to be 
stored into the storage circuit 42. It should also be noted that 
a plurahty of packet data may be stored into the storage 
circuit 42. 

[0074] A detection clock 63 is generated from the enable 
signal 70 by the timing generating circuit 54. At timing 64, 
a total of 13 bits, namely an 8-bit output of the buffer 1 and 
a lower-digit 5 bits of the buffer 2 becomes a PID 27. The 
PID coincidence circuit 41 compares a detected PID 55 
which is detected by the PID detecting circuit 40 with a 
replaced PID 57 which is stored into the PID register 56. 
When the detected PID 55 is made coincident with the 
replaced PID 57, a detection result 51 is set to "H" as 
indicated by 65. Conversely, when the detected PID 55 is not 
made coincident with the placed PID 57, the detection result 
51 remains as "L" as indicated by a broken hne of 66. When 
the detection result 51 is equal to "L", the selecting circuit 
46 selects **a", whereas when the detection result 51 is equal 
to "H'*, the selecting circuit 46 selects "b", so that if the 
detected PID 55 is made coincident with the replaced PID 
57, this selecting circuit 46 outputs replaced data 47 corre- 
sponding to the output firom the storage circuit 42. As a 
result, all of the packets storage circuit 42 is controlled by 
the timing generating circuit 54. When the detected PID 55 
is not made coincident with the replaced PID 57, the output 
46 from the buffer 44 is directly outputted. 



[0075] As a consequence, such a PAT into which the PIDs 
of a plurality of PMT packets are written with respect to a 
plurality of programs multiplexed on a single input stream 
80 can be replaced by such a PAT into which the PIDs of the 
PMT packets only for the presently recorded programs are 
written. In other words, the PIDs of the PATs arc stored into 
the PID register under control of the system controller 513, 
and also the PAT only for the PIDs of the PMT packets only 
for the program to be recorded may be stored into the storage 
circuit 42. 

[0076] FIG, 18 is a timing chart for indicating operation 
examples of the packet separating operation and the packet 
replacing operation. In the figure, reference numeral 80 
shows an input stream to be entered into the second packet 
separating circuit 9, reference n\mieral 45 indicates a sepa- 
rated stream generated by separating only the packet related 
to one program by the second packet separating circuit 509, 
reference numeral 48 shows an output stream corresponding 
to the output from the packet replacing circuit 510. It should 
be understood that in FIG. 18, symbols "A", "B", and "C 
indicate packets related to a program A, a program B, and a 
program C, respectively and another symbol "ST" denotes a 
packed other than the audio packet. 

[0077] Both the packet and the PAT related to the program 
A are extracted from the input stream 80 by the packet 
separating circuit 509 to thereby obtain the separated stream 
45. Since the PIDs of the PMTs for all of the programs A, 
B, C are written into the PATs (81, 83) at this time, the packet 
replacing circuit 510 replaces the PATs (82, 84) only for the 
PID of the PMT for the program A by way of the above- 
explained operations, so that the output stream 48 is out- 
putted. This output stream 48 is processed by, for instance, 
a parallel-to-serial conversion in the interface circuit 511, 
and then the parallel/serial-converled output stream is sup- 
plied to the recording/reproducing apparatus 512 so as to be 
recorded. 

[0078] During the reproducing operation, the signal repro- 
duced by the recording/reproducing apparatus 512 is serial- 
to-parallel-coDverted by the interface circuit 511 into a 
serial/paraUel-converted signal which will then be supplied 
via the switch 550 to the first packet separating circuit 506. 
When the signal recorded on the recording/reproducing 
apparatus 512 is reproduced by the first packet separating 
circuit 506, the first packet separating circuit 506 is con- 
trolled by the system controller 513 to be operated in 
accordance with the same sequential operation as explained 
in FIG. 4 with respect to the arrangement of FIG. 1. 

[0079] In the above-mentioned descriptions, the packet 
replacing circuit 510 replaces the entire packet. Alterna- 
tively, when the PAT is replaced, the header 20 is direcUy 
reserved, and only the portion of the data 21 is replaced. As 
a result, the replacing timing may be set immediately after 
the header 20. In this alternative case, an arrangement of the 
replacing circuit 510 is shown in FIG, 19, and operation 
timing thereof is indicated in FIG. 20. In FIG. 19, an input 
"a" of the selecting circuit 43 is used as a separated stream 
45 before the buffer 44. The timing of the detection clock 63 
shown in FIG. 20, and the timing at which the detection 
result 51 becomes "H'* are identical to those of FIG. 5. The 
input "a" of the selecting circuit 43 corresponds to such a 
lime instant when the header 20 is ended, and only the data 
21 is replaced. 
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[0080] With this arrangement, the storage capacitance of 
the buffer 44 can be reduced, and the circuit scale can be 
reduced. 

[0081] Also, in FIG. 17 and FIG. 20, the timing 67 at 
which the detection result 51 is returned to "L" is set to the 
timing after the final data of the packet has been outputted. 
Alternatively, this return timing 67 may be switched in a half 
way of the packet. As a consequence, only the data about a 
portion of the data 21 may be replaced, 

[0082] Alternatively, when the packet replacing circuit 
510 is equipped with a mode capable of replacing all packets 
into replaced data, an arbitrary packet may be recorded on 
the recording/reproducing apparatus 512 at arbitrary timing. 
An operation sample of the alternative case is indicated in 
FIG. 21. In FIG. 21, reference numeral 50 shows an 
operation mode of the packet replacing circuit 510 con- 
trolled by the system controller 513. A "PAT" replacement is 
a mode in which the above-described normal packet replac- 
ing operation is carried out. An "all replacement mode-1" is 
such a mode that all of separated streams entered into the 
packet replacing circuit 510 are replaced by the first replaced 
data stored in the storage circuit 42 irrelevant to the PIDs 
thereof, and the first replacement data may be different from 
the replaced data replaced in the PAT replacement mode. 
Also, an "all replacement mode-2" is such a mode that all of 
separated streams entered into this packet replacing circuit 
510 are similarly replaced by the second replaced data stored 
in the storage circuit 42 irrelevant to the PIDs thereof. In the 
all replacement mode, the PID coincidence circuit 41 may 
set the detection result 51 to "H" irrelevant to the values of 
the detected PID 55 and the replaced PID 57. As represented 
by an output stream of FIG. 21, an arbitrary packet, PAl (93 
and 94), and PA2 (95) can be recorded under control of the 
replacement mode 50 by the system controller 513. The 
selection between the PAl and the PA2 may be made by that 
the replacement mode 50 is judged by the timing generating 
circuit 54 to control the storage circuit 42. Specifically 
speaking, when a RAM is employed in the storage circuit 42, 
the read addresses of this RAM may be selected. 

[0083] As a result, for example, when the recording opera- 
tion is started and the recording operation is ended, a packet 
and the like, which indicate an interruption of the recording 
operation, can be recorded. Since the editing point of the 
recording operation and the changing point of the program 
can be detected during the reproducing operation, either the 
automatic resetting operation can be done, on the program 
can be changed by the first packet separating means 506. 

[0084] On the other hand, in the case where the time 
duration for the all replacement mode is short, there is no 
guarantee that a packet is present in the separated stream 45. 
Accordingly, the separating operation by the second packet 
separating circuit 509 is controlled, so that all of the packets 
may pass through during the all replacement mode. 
[0085] FIG, 22 shows operation timing in this case. That 
is, an aU packet through mode is introduced into the second 
packet separating circuit 509 under control of the system 
controller 513. In the Figure, reference numeral 100 shows 
a separation mode, and when this separation mode is "L", 
the normal separating operation is carried out, whereas when 
this separation mode is "H", the all packet through mode 
becomes effective. 

[0086] When the second packet separating circuit 509 is 
operated in an all packet output mode between the all 



replacement mode-1 and the all replacement mode-2, all of 
the packets 101 to 105 are entered into the packet replacing 
circuit 10 on the separated stream. As a consequence, the 
PAl (106, 107, 108) and the PA2 (109, 110) can be surely 
recorded on the recording/reproducing apparatus 12. 

[0087] It should also be noted that although the interface 
circuit 511 is connected to the recordingAeproducing appa- 
ratus 512 with the input/output common mode in FIG. 15, 
the input and the output may be separated from each other. 
Also, the above-described embodiments employ the data 
serial U-aosfer operation but may employ the data parallel 
transfer operation. In this alternative case, the parallcl-to- 
serial converting operation by the interface circuit 511 is no 
longer required. Also, the first packet separating circuit 506 
is separately provided with the second packet separating 
circuit 509 in the above-described embodiments. Alterna- 
tively, these two packet separating circuits may be combined 
within a single circuit arrangement. 

[0088] Furthermore, the signals are explained as the 8 -bit 
parallel signals with reference to the operations shown in 
FIG. 16 and FIG. 19. Alternatively, for instance, these 
signals may be processed as 16-bit parallel signals, or 1-bit 
serial signals. 

[0089] It shotild also be understood that FIG. 18, FIG. 21, 
and FIG. 22 represent that the input stream 80, the separated 
stream 45, and the output stream 48 appear at the same 
timing. However, practically speaking, since various signal 
processing operations are carried out, certain delays on the 
order of several bytes to several packets are generated 
among these streams. In this embodiment, these delays are 
neglected. 

[0090] Although the above -described packet replacing cir- 
cuit 510 replaces the PAT, the packet replacing circtiit 510 
may replace the header 20 of another packet, and the data 21. 

[0091] Also, there are possibilities that the values of the 4 
bits of the continuity counter 30 contained in the header 20 
must be changed every packet. In this case, the continuity 
counter 30 or the 8-bit (1 byte) data containing the continuity 
counter 30 stored in the storage circuit 42 may be replaced 
under control of the system controller 513 every time the 
packet is replaced. To this end, although not shown in FIG. 
16, the detection result 51 is entered into the system con- 
troller 513, so that such a recognition may be made of the 
packet replacement. 

[0092] Furthermore, the error checking CRC code is 
added to the data 21 of the actual packet. The CRC code of 
the replaced data may be calculated by the system controller 
513. Alternatively, a CRC code generating circuit (not 
shown) may be employed in the packet replacing circuit 510, 
so that the CRC code may be generated, or added. 

[0093] Also, in the above-described embodiments, the 
packet replacing circuit 510 exclusively used to replace the 
packet is employed. Alternatively, the packet may be 
replaced within the block of the first packet separating 
circuit 509. Furthermore, the packet may be replaced at the 
same time when the packet is separated, or before the packet 
is separated. Also, the respective packets are once acquired 
into the system controller 513, and then may be replaced by 
this system controller 513. When the packet is replaced by 
the system controller 513, the work load thereof is increased. 
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Therefore, although a high-speed CPU is required, there is 
an advantage that the packet replacing operation can be 
performed with flexibility. 

[0094] In the above description, the PID 27 contained in 
the header 20 is used so as to judge whether or not the packet 
replacing operation is carried out. Alternatively, other data 
contained in the header 20, or the specific data contained in 
the data 21 may be employed for this judgment purpose. 

[0095] It should also be understood that although the 
bufl;er 44, the storage circuit 44, and the PID register 56 are 
employed as the separate circuits in FIG. 16 and FIG, 19, 
these circuits may be commonly employed by either one 
storage circuit or two storage circuits. 

[0096] As previously explained in detail, in accordance 
with the present invention, even when the information 
amoimt of the signals to be transmitted is different from the 
information amount recordable in the recording/reproducing 
apparatus, only the digital signal related to a desired pro- 
gram can be selectively recorded. Also, the recorded pro- 
gram can be immediately reproduced without any complex 
operation during the reproducing operation. 

What is claim ed is: 

l.^A digita]Z5gnal_x^iving_apparat^^ 
Cdigital-broadcasting-sigpa^Joiiiprising: 



Tg^tl^^vmgliieMsrfo r receivin g Ttxaiisport stre^jar]7 
~'^MPEG2-systems-on which-a^pluralityof-c hannels'a re — j 
multiplexed;=n ^ ' — ^ 

demodulating means for demodulating a signal received 
by said packet receiving means; and 

output~mcans for'outputting^n'^tput'^tfel^^^ 
predeter mined^p ackets^are.^replaccd- ^into..a-se parated^ 
,strea^;wfien[FcHangi^^ 

stream, said^parated stream^being sucir^farrairdio7 

packet andfajodeo packet of a selected^hannel are J 

^extracted fr"om"the fii gnaldem oduIateU bysaidjemodE 

kting -mea ns^and^aProgram^ ^od ationTable (P^S^ in 

(the^MPEG2rsystems^is^extracted^^ 

^^e^ rccei^^d"by^d plS5^^eceiv in g~meam 

2. A digital signafreceiving apparatus according to claim 
1, wherein said PAT included in said output stream is 
replaced with a PAT described only on the selected channel. 

3. A digital signal receiving apparatus according to claim 
1, wherein said PAT includes a PID of a Program Map Table 
(PMT) described only on the selected channel. 

4. A digital signal receiving apparatus according to claim 
1, wherein a plurahty of said predetermined packets are 
inserted in said output stream consecutively when a chang- 
ing point occurs in said separated stream. 

5. A digital signal receiving apparatus according to claim 
1, wherein said predetermined packet has a PID irrespective 
of the PID of the packet in said separated stream. 

6. A digital signal receiving apparatus according to claim 
1, further comprising: 

a packet separating circuit extracting a designated packet 
from a bit stream output from said packet receiving 
means; and 

a packet replacing circuit for replacing at least a portion 
of packets output from said packet separating circuit by 
a predetermined signal and providing an output signal 
to said output means. 



7. A digital signal receiving apparatus according to claim 

6, wherein said packet separating circuit comprises: . 

a temporary storage circuit temporarily storing an input- 
ted signal; 

a detecting circuit detecting a specific signal from the 
signal temporarily stored in said temporary storage 
circuit; 

a first storage circuit and a second storage circuit storing 
a signal entered from a control circuit; 

a comparing circuit for comparing the signal detected by 
said detecting circuit with the signal stored in said first 
storage circuit; and 

a selecting circuit for selecting said input signal, the signal 
temporarily stored in said temporary storage circuit, for 
the signal stored in said second storage circuit; aod 

wherein when said specific signal is a predetermined 
value, either a portion or aU of the packets containing 
said specific signal are replaced by the signal stored in 
said second storage circuit. 
^ 8. A digital signal receiving apparatus according to claim 
' 7, wherein said specific signal is ID information indicative 
of at least an attribute of said packet. 

9. A digital signal receiving apparatus according to claim 

7, wherein said packet replaced by said packet replacing 
circuit is such a packet having at least information regarding 
a selection of said logical channel. 

10. Adigital signal receiving apparatus according to claim 

6, wherein said packet separating means comprises: 

a storage circuit storing therein a signal entered from a 
control circuit; and 

a selecting circuit selecting said input signal, or the signal 
stored in said storage circuit under control of said 
control circuit, 

wherein said packet separating circuit replaces a portion, 
or all of packets by the signal stored in said storage 
circuit under control of said control circuit. 

11. Adigital signal receiving apparams according to claim 

7, wherein said selecting circuit selects said input signal, the 
signal temporarily stored in said temporary storage circuit, 
or the signal stored in said second storage circuit under 
control of said comparing circuit and a control circuit 
according to a first mode in which when said specific signal 
is equal to a predetermined value, either a portion or all of 
the packets containing said specific signal is replaced by the 
signal stored in said second storage circuit or a second mode 
in which either a portion or all of the packets containing said 
specific signal is replaced by the signal stored in said second 
storage circuit irrelevant to the value of said specific signal 
under control of said control circuit. 

12. Adigital signal receiving apparatus according to claim 
11, wherein said second storage circuit stores therein plural 
sorts of signals; and 

said apparatus further comprising: 

an output control circuit controlling the output derived 
from said second storage circuit under control of said 
control circuit. 
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wherein a packet signal replaced by said replacing circuit 
can be selected by said control circuit. 

13. A digital signal receiving apparatus according to claim 
10, wherein said separating circtiit has a normal mode for 
extracting a designated packet, and a through mode for 
extracting all of the packets, and 



wherein at least said packet replacing circuit is set to said 
second mode, said separating circuit is set to the 
through mode. 



* * * * * 
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